Distance measures, such as Euclidean distance, network distance, and time distance, have been used for various urban models.
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P h a m H . , H u L . a n d S h a h a b i C . : To w a r d s I n t e g r a t i n g R e a l -
─ 2009 ─ The distance between two areas is generally defined by the physical distance measure, which include Euclidean distance, network distance, and time distance, and have been used as a sort of resistance indicator of accessibility in many urban models. Meanwhile, the accessibility for moving between distant areas have been improved because of the recent development of transportation networks. As a result, human mobility (encountered opportunities) is getting more activated.
Some previous researches show that people staying in the same area at the same time have a close relationship than those otherwise. In this study, we define the inter-area distance based on the degree of opportunity that residents living in different areas stay in the same area at the same time. This distance measure is called as "Distance Measure based on Spatiotemporal Coexistence of Residents (DM_SCORE)". More specifically, when the spatial distribution of the residents is considered as the probability distribution, the degree of encounter opportunities can be regarded as the degree of similarity of the probability distribution. Therefore, we define DM_SCORE as the Jensen-Shannon Divergence (JSD) representing the degree of similarity of the probability distribution.
Using the value of DM_SCORE calculated from the data of Tokyo Metropolitan Person Trip Survey, some examples of urban analyses are performed, and we demonstrate the potential of a novel distance measure, DM_SCORE, which enables to decipher the local structure from a different perspective from the conventional distance measures. The followings are principal results;
(1) DM_SCORE is a distance measure that can reflect the daily movement tendency of local residents which are changing according to regions and years.
(2) The spatial analysis based on the DM_SCORE is valid for the better understanding of the spatial continuity (spatial autocorrelation) for the variables of social attributes.
(3) The mean value of DM_SCORE is an excellent distance measure for indicating the accessibility to the city center, in case applying it to the classical urban model of population density function.
(4) DM_SCORE is a distance measure corresponding to the distance between two areas, which is inversely-estimated from the spatial interaction model.
(5) The spatial tessellations based on the cluster analysis using the value of DM_SCORE is performed. We obtain the interesting results that the boundaries of the resulting spatial clusters are consistent with the administrative boundaries (borders between prefectures/ wards) or railway areas.
(6) The spatial tessellations based on DM_SCORE is valid for the analysis for extracting the positive awareness of housing using the socio-economic statistics survey data. The spatial continuity or similarity of consciousness of residents are highly associated with the spatial tessellations based on DM_SCORE. These results indicate that our daily movements are fundamentals of subconsciously forming our values.
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